Objectives: To conduct a scoping review of knowledge translation (KT) theories, models, and frameworks that have been used to guide dissemination or implementation of evidence-based interventions targeted to prevention and/or management of cancer or other chronic diseases.
Introduction
Knowledge translation (KT) theories, models, and frameworks are beneficial when implementing and sustaining evidence-based chronic disease and cancer control practices and policies. In particular, they may improve the likelihood of successful implementation and sustainability [1, 2] . Yet, studies have shown that researchers fail to use them or may not use them appropriately [3, 4] . Given that theories, models, and frameworks serve different What is new?
Key findings
We applied an iterative approach called the Behavior of interest; Health context; Exclusions; Models or Theories framework to inform our search protocol and to build a list of names of knowledge translation (KT) theories, models, and frameworks.
Our scoping review identified 596 studies reporting on the use of 159 KT theories, models, or frameworks. A majority of the theories, models, and frameworks were used in less than 1% (i.e., five or fewer) of the included studies, with many used once.
What this adds to what was known?
To our knowledge, this is the first comprehensive review of KT theories, models, and frameworks that have been used to guide dissemination or implementation of evidence-based interventions targeted to prevention and/or management of cancer or other types of chronic diseases.
What is the implication and what should change now?
We found a significant number of KT theories, models, and frameworks with a limited evidence base describing their use in practice. Our results suggest that a decision support tool to help end users identify an appropriate theory, model, or framework to inform their KT activities would be beneficial.
purposes, using a taxonomy may help to facilitate their uses in practice and research [5] . For example, Nilsen's 2015 taxonomy [5] describes KT theories as useful for understanding or explaining aspects of implementation (i.e., the mechanism of change). Examples include Rogers's Theory of Diffusion [6] , Bandura's Social Cognitive Theory [7] , and May's Normalization Process Theory [8] . Nilsen's taxonomy describes KT models as useful for guiding the steps or process of implementation. Knowledge-to-Action Framework of Graham et al. [9] and Quality Implementation Framework of Meyers et al. [10] are examples of such models. Finally, KT frameworks are described as useful for understanding or explaining influences on implementation outcomes or for evaluating implementation efforts [5] . Theoretical Domains Framework of Michie et al. [11] , Consolidated Framework for Implementation Research of Damschroder et al. [12] , and Reach Effectiveness Adoption Implementation Maintenance framework of Glasgow et al. [13] are examples that meet this definition. There are over 100 identified KT theories, models, and frameworks to choose from (e.g., Nilsen, 2015 [5] ; Tabak et al., 2012 [14] ; and Straus et al., 2013 [15] ). Yet, few studies have methodically examined their use in practice or research [16] . A recent citation network analysis of 63 KT theories, models, and frameworks found that while some were highly cited, most were rarely cited in the literature from 1985 to 2012 [17] . A rigorous knowledge synthesis is required to identify which theories, models, and frameworks have been used to inform the spectrum of KT activities across the different levels of behavior change and to provide guidance on what theories, models, and frameworks might be useful for implementation researchers and practitioners. To fill this gap, and in response to a proposal request from the Canadian Partnership Against Cancer for a rapid review, we conducted a scoping review of theories, models, and frameworks used in KT to guide dissemination or implementation of evidence-based interventions targeted to prevention or management of cancer or other chronic diseases.
Methods

Protocol
Our protocol was developed using the scoping review methods by Arksey and O'Malley [18] and outlined in the Joanna Briggs Institute Reviewers' Manual [19] . We defined KT as ''a dynamic and iterative process that includes synthesis, dissemination, exchange, and ethically sound application of knowledge'' [20] . As such, we considered KT broadly to include both implementation practice (i.e., implementing research evidence into practice) and implementation science, which we defined as ''the systematic study of specified activities designed to put into practice activities or programs of known dimensions'' [21] . The P (patient, problem, or population) I (intervention) C (comparison, control, or comparator) O (outcome) and eligibility criteria were specified a priori with input from our knowledge users (L.Z. and J.K.) at the Canadian Partnership Against Cancer (a federally funded organization that is the steward of the Canadian Strategy for Cancer Control). We used an integrated KT approach to our scoping review, defined as ''an approach to doing research that applies the principles of KT to the entire research process [by] involving knowledge users as equal partners alongside researchers'' [22] . Specifically, our knowledge users were engaged at all phases including the protocol construction, literature search, screening, data abstraction, synthesis, and dissemination. We chose to follow the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement [23] for reporting our results because a reporting tool for scoping reviews does not yet exist.
Eligibility criteria
All theories, models, and frameworks relevant to evidence dissemination or implementation, whether developed in health or other fields (e.g., business and social sciences) were eligible for inclusion. Specifically, we searched for articles reporting on dissemination or implementation of any KT intervention (a) designed to change behavior at the level of the individual, organization, community, or system, and (b) targeted to prevention or management of cancer or other types of chronic disease (including chronic mental illness such as mood disorders including depression and anxiety, schizophrenia, dementia, and drug addiction) and related risk factors (such as smoking, exercise, alcohol, diet, hypertension, obesity, tobacco, and other risk factor modification), in all relevant health-care and community settings, and for all ages. We included all study designs, including experimental, quasi-experimental, observational and qualitative. Articles were excluded if they mentioned a KT theory, model, or framework (e.g., in the Introduction or Discussion sections) without reporting on using it to guide dissemination or implementation of a KT intervention. We also excluded articles focused on describing or discussing the development of a KT theory, model, or framework. To increase feasibility, we excluded non-English articles, those published before the year 2000, book chapters, dissertations, and reviews. Conference abstracts and study protocols were only considered for inclusion if the study results (preliminary or full) had been published.
Information sources and search strategy
Theory is a difficult subject to search as the language used to describe theories, models, and frameworks is inconsistent, which creates a challenge for the searcher. To develop a more systematic approach to searching this subject area, we applied an iterative approach called the BeHE-MoTh (Behavior of interest; Health context; Exclusions; Models or Theories) framework [24] to inform our search protocol and to build a list of names of KT theories, models, and frameworks. This approach was specifically developed to provide a template and process to identify theories, models, and frameworks for developing and testing complex interventions for different types of systematic reviews. Before we began the search, the team prepared the question using the BeHEMoTh question formulation.
The first stage of the search protocol included searching bibliographic databases for ''Behavior of interest'' and ''Health context'' and then consolidating the leads from this approach using a systematic search process to build a list of names of KT theories, models, and frameworks. We operationalized the ''Behavior of interest'' as any KT intervention designed to change behavior at the level of individual, organization, community, or system. We operationalized the ''Health context'' as the prevention or management of cancer or other chronic diseases.
''Exclusions'' were nontheoretical/technical models such as statistical models. Using BeHEMoTH, we operationalized theory in a search string as ''model* or theor* or concept* or framework*''. We developed the search strategy by combining subject headings and text words for the ''Behavior of interest'' AND ''Health context'' AND the theory search string. We ran the finalized search strategy in MEDLINE, EMBASE, and PsycINFO on July 5, 2016, and included limits for publication language (English only) and publication date (2000 to 2016) to increase feasibility. The MEDLINE version of the search strategy was peer reviewed independently by an information specialist (E.C.) using the Peer Review of Electronic Search Strategies criteria [25] and modified, as needed. The MEDLINE search strategy was then adapted to the other databases. The final MEDLINE search strategy is found in Appendix A (Supplementary file).
In the second stage of the search protocol, we compiled a list of relevant named theories, models, and frameworks identified during the first stage (i.e., extracted during title and abstract screening). We supplemented this list with additional KT theories, models, and frameworks identified from existing published knowledge syntheses [5, 14, 15] , for a total of 305 names. The full list of KT theories, models, and frameworks is found in Appendix B (Supplementary File).
The third stage of the search included a ''named item'' search based on identified theories, models, and frameworks found in stage two combined with subject headings and text words for ''Health context''. This search was conducted in MEDLINE, EMBASE, and PsycINFO on August 18, 2016, and January 6, 2017, and was limited by publication language (English only) and publication date (2000 to 2016).
The fourth stage of the search protocol was a cited reference search using the Web of Science database. The first 285 citations of screened and potentially relevant articles identified in the previous stages were entered into Excel. Using the RANDBETWEEN function in Excel, we created a randomized sample of 15%. Within the cited references, a sub search was used to identify ''Behavior of interest'', to limit citing articles to citations featuring the KT concepts. The search was run on January 10, 2017, and was limited to article type (primary studies) and publication date (2000 to 2016).
In addition, we used the Canadian Agency for Drugs and Technologies in Health Grey Matters approach to guide our search of the gray literature [26] . Specifically, we scanned national and international websites that were identified by a KT expert (S.E.S.) and an experienced research librarian (J.M.). The list of websites is found in Appendix C (Supplementary File). Finally, to ensure literature saturation, we searched for additional articles by screening the reference lists of relevant systematic reviews identified during the first three stages of screening. We combined the results from all stages of searching and removed duplicate citations.
Study selection process
Two reviewers independently screened titles and abstracts (level 1) and full-text articles (level 2) using online systematic review software Synthesi.sr [27] . Before screening, all reviewers completed two separate calibration exercises at each level to ensure reliability. Interrater agreement was calculated using percent agreement (O75%) across all reviewers. We achieved acceptable agreement after two random samples of 50 articles at level 1, and two sets of 20 articles at level 2. Discrepancies between reviewers were resolved by consensus, or by a third reviewer (L.S. and S.E.S.).
Data items and abstraction process
Two reviewers independently abstracted data from each article. Before data abstraction, all reviewers completed two calibration exercises on a total of 10 articles to ensure team agreement through consensus. Data abstraction items included study characteristics (e.g., year, geographic region, context, and funding source), KT theory, model, or framework characteristics (e.g., name, reference, and description of how it was used and at which stage of KT practice), and KT intervention characteristics (e.g., study design, description of intervention and comparator groups, setting, target, level of behavior change, stage of care, and outcomes), as well as the evidence-based clinical intervention. The stages of KT practice were categorized as dissemination, planning/design, implementation, evaluation, and sustainability/scalability based on the Knowledge-to-Action process model by Graham et al. [9] . For example, the planning/design stage included identifying barriers and facilitators to behavior change and assessing organizational readiness to change, and the implementation stage included selecting, tailoring, implementing, and monitoring KT interventions. The KT intervention setting was defined as community (e.g., schools and community organizations), outpatient clinic, hospital, home, government, or long-term care. The KT intervention target was abstracted using the Effective Practice and Organization of Care taxonomy and categorized as patient/general public interventions, health-care professional interventions, organizational interventions, financial interventions, and regulatory interventions [28] . For example, KT interventions targeting patients, family members, and/or the general public directly were classified as patients/public. The level of behavior change was abstracted using a broad socio-ecological framework of individual, organizational, community, and system [29] . For example, KT interventions focused on changing behavior at the level of the individual were classified as individual-level change. The stage of care was abstracted using the care continuum categories of prevention, screening, diagnosis, treatment, prognosis, survivorship, and palliative/end-of-life care. Outcomes were abstracted and then coded using the Cochrane taxonomy of relevant outcomes [30] . To optimize feasibility, we did not contact study authors for clarity on the theories, models, or frameworks used, or to obtain information missing from the included study.
Methodological quality appraisal
We did not appraise the quality of the studies included in our scoping review, which is consistent with the Joanna Briggs Institute Reviewers' Manual [19] as well as scoping reviews on clinical topics [31] .
Synthesis
We summarized the included studies based on study characteristics, KT theory, model, or framework characteristics, and KT intervention characteristics as reported in the individual studies. Based on input from our knowledge users at the Canadian Partnership Against Cancer, subgroup analyses were performed to explore the context (cancer, chronic disease, or both), stage of care (prevention, screening, diagnosis, treatment, prognosis, survivorship, and palliative/end-of-life care), and level of behavior change (individual, organization, community, and system).
Results
Literature search
We identified 1664 citations from our first search; 1989 citations from our named search; 235 citations from our cited reference search; 977 citations from our gray literature search of 24 websites; and 319 citations from checking the reference lists of 31 systematic reviews. After removing duplicates, we screened 4598 citations at the title and abstract level and 1899 articles at the full-text level. Overall, we included 596 studies and 47 companion reports in our scoping review ( Fig. 1 ). Of the 596 includes, 122 articles were from our gray literature search, and all articles were published. The full citation list for the 596 included articles and 47 companion reports is found in Appendix D (Supplementary File).
Study characteristics
The 596 included studies were most commonly conducted in North America (74%; Table 1 ). The studies were published from 2000 to 2016, with 69% of studies published in the last 10 years (2007 to 2016), 37% published in the last 5 years (2012 to 2016), and 20% published in the last 3 years (2014 to 2016). Fig. 2 shows the publication of studies over time. The funding source was public in 74%, private or a mix of public and private in 7%, no funding in 3%, and not reported in 17% of studies.
The context included cancer in 350 studies (59%) or other chronic diseases in 295 studies (49%); 49 studies (8%) examined patients with cancer and other types of chronic diseases. The five most common cancer types (including prevention and risk factors) were breast (21%), general/all (cancer) types (13%), colorectal (8%), cervical (7%), and lung (6%). The five most common chronic diseases (including prevention and risk factors) were cardiovascular (11%), diabetes (9%), general/all (chronic disease) types (9%), obesity/overweight (8%), and other/ unspecified (8%; Table 1 ).
The included studies reported using KT theories, models, or frameworks to guide 627 KT interventions to disseminate or implement 927 clinical interventions. The most frequent study design was experimental (50%) followed by observational (19%) and qualitative (18%). The most common intervention settings were community only (35%), outpatient clinic only (23%), and multiple settings (i.e., at least two of the following: community, outpatient 
Records screened (n =4598)
Full-text assessed for eligibility (n =1899) 596 studies plus 47 companion reports included for a total of N = 643 studies 
KT theory, model, and framework characteristics
We identified 159 different KT theories, models, and frameworks. Appendix E (Supplementary File) summarizes their key characteristics across the included studies and organizes them by the stage of KT they were used for; the level of behavior change they targeted; the context (cancer, chronic disease, or both); whether they were used prospectively or retrospectively (i.e., after the study was completed); and the total number of studies in which they were used.
Overall, the three most frequently used theories, models, or frameworks were Bandura's Social Cognitive Theory (168 studies), Prochaska and DiClemente's Transtheoretical Model of Behavior Change (141 studies), and Rosenstock's Health Belief Model (67 studies). In contrast, 139 (87%) of the theories, models, and frameworks were used in five or fewer studies, with 95 (60%) used once. The majority (91%) of theories, models, and frameworks were reported to be used prospectively. 
Stages of KT
Most frequently, the 159 identified theories, models, and frameworks were used to inform planning/design (81%), implementation (67%), and evaluation (55%) activities. The theories, models, and frameworks were less frequently used to inform dissemination (32%) and sustainability and/ or scalability activities (23%).
Twenty-six theories, models, or frameworks were used across all 4 KT stages of planning/design, implementation, evaluation, and sustainability/scalability; we call these ''full-spectrum theories, models, or frameworks''. This category includes theories, models, and frameworks that were used to inform the 4 KT stages either within a single study (as was the case in 32 out of 421 studies that used a full-spectrum theory, model, or framework) or across different studies. Table 2 presents the 26 full-spectrum theories, models, and frameworks and organizes them by KT intervention target, level of behavior change, context (cancer, chronic disease, or both), and stage of cancer/chronic File) .
Of the 26 full-spectrum theories, models, and frameworks, 18 were used prospectively, two were used retrospectively, and six were used both prospectively and retrospectively in different studies. As shown in Table 2 , cancer control (with or without other chronic diseases) was the context for 21 of the 26 full-spectrum theories, models, and frameworks; of these, 18 theories, models, or frameworks covered more than one stage of care, of which two covered the full cancer control continuum (Action Research, and Rogers's Diffusion of Innovations Theory). Overall, the 21 full-spectrum theories, models, and frameworks used in cancer control were most often used in studies on cancer prevention, screening, treatment, and survivorship. ''Other chronic diseases only'' was the context for five of the full-spectrum theories, models, and frameworks; of these, one theory, model, or framework (Institute for Healthcare Improvement's Collaborative Model for Achieving Breakthrough Improvement) covered more than one stage of care, and none covered the full chronic disease control continuum. The five full-spectrum theories, models,
Continuum of care
Context
Number of studies a  System  Prevention  Screening  Diagnosis  Treatment  Prognosis  Survivorship   End-of-life  care   1  14  13  4  22  3  8  5  Both  42   1  0  0  2  4  2  2  0  Cancer  4   2  1  1  1  3  0  0 or frameworks used in chronic disease care only were most often used in studies on prevention and treatment. Fifteen of the 26 full-spectrum theories, models, and frameworks were also used for dissemination, thus covering the full KT continuum.
Level of behavior change
All 159 theories, models, and frameworks were used for at least individual-level change, while 48% were used for organization-level, 33% for community-level, and 17% for system-level change. Overall, 11% of the identified theories, models, and frameworks addressed all four levels of behavior change across the included studies. Of the 26 fullspectrum theories, models, and frameworks (used across the planning/design, implementation, evaluation, and sustainability/scalability stages), 24 were used for organization-level change, 19 for community-level change, and 11 for system-level change. Overall, 10 full-spectrum theories, models, and frameworks addressed all four levels of behavior change across the included studies ( Table 2) .
Discussion
To our knowledge, this is the first comprehensive review of KT theories, models, and frameworks that have been used to guide dissemination or implementation of evidence-based interventions targeted to prevention and/or management of cancer or other types of chronic diseases. We identified 596 studies (plus 47 companion reports) reporting on the use of 159 KT theories, models, or frameworks used to inform 627 KT interventions.
Of the 159 identified KT theories, models, and frameworks, only three were used in more than 10% of the included studies: Social Cognitive Theory, Transtheoretical Model of Behavior Change, and Health Belief Model. These theories, models, and frameworks have been developed from different fields including education and psychology among others. This diversity highlights the challenge for those interested in KT to conduct broad literature searches including other disciplines to inform their work. Moreover, this also underscores the critical need to test the application of these theories, models, and frameworks that are developed in other fields in the KT and healthcare contexts. For example, little is known on whether these theories, models, and frameworks can predict individual behavior change in health-care (Table 2 ). In contrast, 139 (87%) theories, models, and frameworks were used in less than 1% of the included studies (i.e., five or fewer studies), with 95 (60%) used once. Our findings highlight the significant number of KT theories, models, and frameworks currently available and the limited evidence-base describing their use in practice.
The 159 identified theories, models, and frameworks were most commonly used to inform planning/design, implementation, and evaluation activities, and least commonly used to inform dissemination and sustainability and/or scalability activities. Twenty-six were used across the full KT spectrum, from planning/design to sustainability/scalability. Although we used the stages of the Knowledge-to-Action cycle in a linear approach to frame this review, this is not how the cycle was intended to be used. It is a cycle and as such it should be used in an iterative fashion. However, this is an element that could not be explicitly captured from the theories, models, and frameworksdnamely, how they approach the iterative nature of KT work. Although the Knowledge-to-Action cycle is one of the most commonly used process models, there are others we could have used to structure our findings.
With most of the 627 KT interventions targeted to individuals (e.g., patients/general public or health-care professionals), it is not surprising that all of the identified theories, models, and frameworks covered at least individual-level behavior change, while only a few covered system-level change. Given the complexity of health-care system change, this is a limitation of these theories, models, and frameworks. Typically in KT work, there are multiple behaviors being changed among multiple actors (patients, clinicians, health-care managers, and policy-makers) and across various settings. For KT science to advance and inform KT practice, it is critical to have valid theories, models, and frameworks that address system-level change.
Compared to a previously published review by Tabak et al [14] describing 61 theories, models, and frameworks, our scoping review included more than double the number of theories, models, and frameworks. Despite including the names of all 61 theories, models, and frameworks in our search, and similarly focusing on all levels of behavior change, we did not expect all of them to be included in our review, considering our narrower practice vs. research focus and the focus on cancer and other types of chronic diseases. A recent citation network analysis of 63 KT theories, models, and frameworks found that while some were highly cited (such as the Knowledge-to-Action Framework), most were rarely cited in the literature from 1985 to 2012 [17] . Another citation analysis by Field et al [32] explored the use of the Knowledge-to-Action Framework in the literature from 2006 to 2013. Out of 146 identified studies, the authors found that 101 studies either cited the model without explanation or used it to guide the project in a ''general, nonspecified way'', while only 10 studies used the model to inform ''the design, delivery, and evaluation of implementation activities'' [32] . Similarly, our scoping review identified a significant number of KT theories, models, or frameworks with a limited evidence base describing their use in practice. As such, the KT field would benefit from better reporting [33] , including a more detailed description by study authors of how they used the theory, model, or framework, if one was selected. However, with over 150 identified KT theories, models, or frameworks to choose from, it can be difficult to know which one(s) would be an appropriate choicedespecially when some of the theories, models, and frameworks identified in this review included, were informed by, or modified other existing theories, models, or frameworks. It would also be useful to conduct a future study to understand how individuals in the field select what theory, model, and/or framework to use to inform their work and why ones such as the Knowledge-to-Action cycle are cited more frequently than others.
Given the large number of KT theories, models, and frameworks available, our summary tables can be searched for theories, models, or frameworks depending on the details of the dissemination or implementation project. For instance, an end user might consider whether they are looking for a theory or a model or a framework to inform their entire organizational activities, their individual projects, or both. Other criteria to consider might include theories, models, or frameworks that cover multiple steps in the KT process (e.g., full-spectrum theories, models, and frameworks), those that have been used across the cancer/ chronic disease control continuum, as well as those that were reported as being used prospectively.
A decision support tool to help end users identify an appropriate KT theory, model, or framework to inform their work would therefore be highly beneficial. Although a similar tool does exist for KT researchers [34] , the tool is not based on a comprehensive systematic or scoping review approach. Therefore, we intend to use the findings of our scoping review to inform the development of a comprehensive tool to help end users identify an appropriate theory to inform their KT activities. Such a tool has the potential to benefit the health-care system by helping frontline users develop better interventions and achieve greater success when implementing evidence into practice. It also seems clear that while the KT field is changing rapidly, as evidenced by the ever-increasing number of theories, models, and frameworks being published in recent years, there is little evidence that any consolidation of a few theories, models, or frameworks is taking place [35] . Such efforts could help both guide the field and aid implementation practitioners and researchers in translating the lessons learned from science into more broadly implementing evidence-based interventions in cancer and chronic disease prevention and control.
There are limitations to our scoping review worth noting. First, there is potential for misclassification of theories, models, and frameworks. Different terms (theory vs. model vs. framework) were used by study authors when describing the theories, models, and frameworks both across and within their own studies, which highlights that some were misclassified by study authors. The main purpose for using the BeHEMoTh approach to identify theories, models, and frameworks for the search strategy was to account for these differences. Thus, we abstracted and reported the terms as used by the study authors, whereas additional terms that were used (e.g., approach) were abstracted as ''other''. Consistent terminology is important because theories, models, and frameworks serve different purposes (e.g., Nilsen's taxonomy) [5] .
Second, we limited our literature search to English language articles and excluded book chapters [36] . As such, it is not clear how many non-English articles may have been excluded. Despite this, we identified almost 600 studies, making it the largest review of KT theories, models, and frameworks to our knowledge. Furthermore, we included studies conducted in different continents, suggesting applicability of the findings for other countries. Third, we focused on the prevention and/or management of cancer and other chronic diseases. However, this was inclusive of chronic mental illness and risk factors for cancer and chronic disease. Therefore, the scope of our review was quite broad, and the findings are applicable to a wide range of health areas including public health. Fourth, we did not assess the limitations to the different theories, models, and frameworks, such as whether or not it is appropriate for a certain context or is lacking validity evidence [3] . For instance, Prochaska and DiClemente's Transtheoretical Model of Behavior Change is an example of a widely used theory, model, or framework that lacks supporting evidence of effectiveness from systematic reviews [37] . The use of an operational definition of a theory, a model, and a framework could have affected the number identified and included in our review. As such, we chose to code the theories, models, and frameworks based on how the study authors reported using them to inform their work and not based on the intended use according to the developer or the constructs present in the theory, model, or framework. Whether or not the study authors correctly selected and applied the theory, model, or framework was beyond the scope of this review and highlights something that could be explored in a future project. Furthermore, we chose to report on the number of times each theory, model, and framework was used in practice to help map the current literature; however, we would strongly caution against using the frequency of use as an indicator of quality. Assessment of the quality of various theories, models, and frameworks was out of scope and would require separate search strategies of each of the included theories, models, and frameworks to identify evidence of their validity.
Our scoping review found a significant number of KT theories, models, and frameworks with a limited evidence base describing their use in practice. A comprehensive tool to help end users identify an appropriate theory, model, or framework to inform their KT activities would be beneficial. Subsequent work will aim to develop and test a decision support tool for end users.
